
Research

Recherche

From *the Department of
Pediatrics, University of
British Columbia, and the
Children’s and Women’s
Health Centre of British
Columbia, Vancouver, BC;
†the Centre for Community
Health and Health Evaluation
Research, BC Research
Institute for Children’s and
Women’s Health, Vancouver,
BC; ‡the Department of
Psychology, University of
Victoria, Victoria, BC; and
§the Centre for Health
Services and Policy Research
and the Department of
Health Care and
Epidemiology, University 
of British Columbia,
Vancouver, BC

This article has been peer reviewed.

CMAJ 2001;165(11):1489-94

Abstract

Background: There are concerns about the frequency and appropriateness of psy-
chostimulant drug prescription to children. In order to identify unusual or unex-
pected patterns of use or prescribing, we reviewed prescription of
methylphenidate (Ritalin) to children and adolescents aged 19 years or less in
British Columbia between 1990 and 1996.

Methods: We obtained information about patients, physicians and prescriptions
from British Columbia’s Triplicate Prescription Program database for controlled
drugs. Prescription data were available for the period Jan. 1, 1990, to Dec. 31,
1996. Linkage with the BC Linked Health Dataset provided additional demo-
graphic and health information.

Results: In 1990, 1715 children received at least 1 prescription for
methylphenidate (1.9 per 1000 children). By 1996, the number had increased
to 10 881 children (11.0 per 1000). Because some children were prescribed
methylphenidate in more than 1 year, we also calculated the frequency with
which the drug was prescribed to children who had never received it before.
This rate increased from 1.0 per 1000 children in 1990 to 4.7 per 1000 in
1995; the rate fell in 1996 to 3.5 per 1000. The number of children receiving
methylphenidate varied across health regions of the province, from 12.0 to
35.4 per 1000. Use also varied by socioeconomic status quintile: in the 2 low-
est (least privileged) quintiles, 21.6 per 1000 children received
methylphenidate, compared with 18.4 per 1000 in the 3 highest quintiles (rela-
tive risk 1.2, 95% confidence interval 1.1–1.2). Pediatricians and psychiatrists
wrote 23% and 21% of all prescriptions respectively. General practitioners ac-
counted for 56% of all prescriptions and 41% of initial methylphenidate pre-
scriptions. A claim for prior specialist consultation was found in 30% of such
cases. Many of the children who received more than 10 prescriptions had seen
4 or more physicians. The average daily dosage prescribed differed little
among general practitioners, pediatricians and psychiatrists, unlike the mean
interval between successive prescriptions: 89.9 (standard deviation [SD] 68.2),
99.8 (SD 64.1) and 75.9 (SD 70.2) days respectively. Persistence with therapy
was more likely when a psychiatrist provided the initial prescription, or with
involvement of more than one specialty.

Interpretation: Many trends and practices in the prescription of methylphenidate to
children in British Columbia are consistent with other settings and accepted
standards. Some aspects warrant closer investigation, including regional and
socio-economic discrepancies in the distribution of patients, the relative in-
volvement of primary and specialist care providers, continuity of care issues and
time intervals between prescriptions.

Methylphenidate (Ritalin) is the psychostimulant drug that is most fre-
quently prescribed in the management of attention-deficit hyperactivity
disorder (ADHD),1,2 a behavioural syndrome estimated to affect 3%–5%

of school-aged children.3 Marked increases in rates of prescription of psychostimu-
lants to children during the 1990s, best documented in the United States2,4 but also
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noted by media and industry sources in Canada5 (Dorothy
Rhodes, Senior Analyst, Corporate Relations and Develop-
ment, IMS HEALTH Canada, Montreal: personal com-
munication, 1999) have resulted in public health concerns
about the frequency and appropriateness with which these
medications are prescribed to children.1,2,6 Expert consensus
and emerging research evidence highlight the need for
comprehensive initial diagnostic assessment when ADHD
is suspected, tailoring of treatment to individual needs,
multimodal and multidisciplinary approaches, careful titra-
tion of stimulant medication, and close follow-up and mon-
itoring of children receiving medication.7–13 However, defi-
ciencies have been reported in the way that physicians in
the United States assess and manage children presenting
with features of ADHD.9,14,15 The few studies of Canadian
physicians are limited by poor response rates and a lack of
independent validation of responses.16,17

The existence of universal coverage for medical care in
Canada and the availability of administrative prescription
and health databases in certain provinces permit
population-based research to address methylphenidate use
and practice patterns in a Canadian setting. We performed
a study to identify unusual or unexpected patterns of use
and prescribing of methylphenidate, through a series of
analyses of linked administrative prescription and health
databases in British Columbia.

Methods

Children and youth aged 19 years or less who received at
least 1 prescription for methylphenidate were identified from
BC’s Triplicate Prescription Program database for controlled
drugs. Patient age was determined as age at the time of the first
prescription. Available data included each patient’s Personal
Health Number (a unique personal identifier assigned to resi-
dents of the province whose needs for medically necessary ser-
vices are universally insured through the government-run Med-
ical Services Plan), drug preparation type (brand name or
generic), tablet strength and quantity, date dispensed and a
unique prescribing physician identifier. The range of data avail-
able for patients and physicians was extended though linkage
with the BC Linked Health Dataset, developed and maintained
by the Centre for Health Services and Policy Research at the
University of British Columbia, Vancouver, in collaboration
with the BC Ministry of Health.

The dataset contains person-specific demographic and health
service use records of Medical Services Plan clients.18 We ob-
tained information, including specialty type, for all physicians li-
censed in the province during 1990–1996 from a subsidiary file,
the Medical Services Plan Practitioner File. Linkages are made
possible by the use of common personal identifiers in the pre-
scription database and the BC Linked Health Dataset. Encryp-
tion procedures applied to these identifiers ensured confidential-
ity of the information collected. We obtained estimates of
population size by age group for individual study years from BC
STATS.19

Access to nonidentifying data for individuals was granted by the
Ministry of Health under its access policy. The project was approved

by the Research Ethics Review Board of the University of British
Columbia and the College of Physicians and Surgeons of BC.

The population of BC was about 3.7 million at the midpoint of
the study,19 served by approximately 4300 general practitioners
(GPs), 220 pediatricians and 450 psychiatrists,17,20 including an es-
timated 50 child psychiatrists. Most physicians are paid on a fee-
for-service basis through the Medical Services Plan,21 based on
specialty and service-specific fee schedules. GPs provide most pri-
mary care received by children and youth, with pediatricians and
psychiatrists providing mainly consultative services.

Prescription data were available for the period from Jan. 1,
1990, to Dec. 31, 1996. Between September 1995 and December
1996, methods of capturing Triplicate Prescription Program data
changed, and audits from this period showed some errors in the
coding of the identity of prescribing physicians. Therefore, for
analyses involving physician specialty type, we elected to include
data only from the period for which accuracy was more assured
(January 1990 to August 1995).

We determined the prevalence of methylphenidate use in indi-
vidual years as the number of patients who received 1 or more
prescriptions for the drug in a study year, irrespective of prescrip-
tion history in previous years, per 1000 children and youth in the
general population. Prevalence estimates for the periods
1990–1996 and January 1990 to August 1995 were calculated as a
count of all cases over the time period, divided by the averaged
population estimate for each time period. Incidence (the number
of patients who received their first recorded prescription during
the study period) was determined for each study year. Children
and youth who received prescriptions over at least a 12-month pe-
riod, with no interval between prescriptions longer than 4
months, were designated as long-term users.

There are 20 administrative health regions in British Colum-
bia. The patient’s health region was deemed to be that in which
he or she resided at the time of the first prescription.

Indicators of socioeconomic status included family socio-
economic status quintile, based on neighbourhood of residence
(using a method that ranks neighbourhoods by average income
adjusted for household size)22 and receipt of a subsidy toward pay-
ment of health care insurance premiums. Because subsidies are
provided based on economic need, receipt of a subsidy was taken
to indicate lower socioeconomic status.

To determine features of therapy, we used data from the fifth
prescription on the assumption that titration would be complete
and stability would be achieved by that time. We estimated the
daily dosage level for an administration schedule of 7 days per
week from the number of tablets prescribed in the fifth prescrip-
tion, multiplied by tablet strength, divided by the number of days
to the subsequent prescription.23 The interval between prescrip-
tions was defined as the number of days that elapsed between the
filling of the fifth and sixth prescriptions.

Results

A total of 134 036 prescriptions for methylphenidate
were filled for 18 081 children and youth in 1990–1996.
The prevalence of use quintupled over the study period,
from 1.95 per 1000 in 1990 to 10.96 per 1000 in 1996 (Fig.
1). The incidence increased from 0.99 per 1000 in 1990 to
4.67 per 1000 in 1995, and then declined slightly to 3.52
per 1000 in 1996.
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Patient characteristics

Of the 18 081 children and youth, 14 731 (81.5%) were
boys, most aged 5–14 years (Fig. 2). The average age at the
time of the first prescription was 9.6 years, with a slight in-
cremental trend from 9.2 years in 1990 to 9.7 years in 1996.

There was considerable variability in the overall preva-
lence of use of methylphenidate across health regions,
ranging from 12.05 to 35.45 per 1000 children and youth,
with a provincial mean of 19.3 per 1000. Use of the drug
was slightly higher among children and youth in the lowest
2 (least privileged) socioeconomic quintiles than in the
highest 3 quintiles (21.6 v. 18.4 per 1000 children and
youth) (relative risk 1.17, 95% confidence interval
1.14–1.21). Health care premium subsidy status was known
for 93.3% of the 1.52 million children and youth aged 19
years or less in the province. Methylphenidate use was
higher among children and youth whose families had re-
ceived a subsidy than among those whose families had not
(14.2 v. 11.2 per 1000 children and youth) (relative risk
1.27, 95% confidence interval 1.22–1.30).

Characteristics of prescribing physicians

GPs, pediatricians and psychiatrists wrote 55.5%, 23.3%
and 20.6% respectively of the prescriptions. A total of 62%
of the GPs registered in the province, 52% of the pediatri-

cians and 27% of the psychiatrists wrote at least 1 prescrip-
tion for methylphenidate for a child or youth during the
study period. For children and youth who persisted with
therapy, the responsibility for prescribing shifted over time
(Fig. 3). GPs wrote 40.6% of first prescriptions, pediatri-
cians 38.5% and psychiatrists 20.1%. The proportion of
prescriptions written by GPs increased to 58.2% for fifth
prescriptions and 67.0% for tenth prescriptions, whereas
the proportion written by pediatricians decreased to 24.2%
and 17.5% respectively and the proportion written by psy-
chiatrists decreased to 17.5% and 15.5% respectively.
Among the children and youth who received their initial
prescription from a GP, a fee claim for a specialist consulta-
tion with a pediatrician, psychiatrist or neurologist in the 6
months before the prescription was found in 29.7% of cases.

Continuities and discontinuities in physicians’
prescribing role

The vast majority (87.1%) of children and youth received
their second prescription of methylphenidate from a physi-
cian of the same specialty that provided the first. In most
cases (77.9%) in which specialty crossover did occur, a spe-
cialist wrote the first prescription and a generalist wrote the
second. This occurred in about 18% of cases in which ther-
apy was initiated by a pediatrician or psychiatrist.

In the period from January 1990 to August 1995, chil-
dren and youth who received fewer than 5 prescriptions
tended to receive them from at most 2 physicians, whereas
many of the children and youth who received more than 10
prescriptions received them from 4 or more physicians
(Fig. 4). Furthermore, in cases in which only 1 specialty
was involved in care, 83.5% of patients received 5 or fewer
prescriptions over the study period; in cases in which 2 or
more specialty types were involved, 65.5% of patients re-
ceived more than 6 prescriptions.
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Fig. 1: Incidence and prevalence of methylphenidate use in
children and youth aged 19 years or less in British Columbia,
1990–1996.
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Fig. 2: Methylphenidate use by age and sex.

0

2000

4000

6000

8000

≤4 5–9 10–14 15–19

Age group, yr

N
o.

 o
f 

pa
ti

en
ts

Male

Female

Fig. 3: Specialty of physicians writing first, fifth and tenth pre-
scriptions.
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Features of therapy and persistence with therapy

There was little difference in the mean daily dosage pre-
scribed by GPs, pediatricians and psychiatrists (20.8 mg
[standard deviation (SD) 15.1 mg], 20 mg [SD 13.8 mg]
and 22.1 mg [SD 16.2 mg] respectively).The average daily
dosage across specialty types was 20.2 mg (SD 14.5 mg).
Pro-rating up by 1.4 (i.e., 7/5) gives an average daily dosage
of 28.3 mg (SD 17.1 mg) for an administration schedule of
5 days per week. The interval between prescriptions, on the
other hand, differed among specialties. The average inter-
val between filling of the fifth and sixth prescriptions, when
both were written by a physician of the same specialty, was
89.9 (SD 68.2) days for GPs, 99.8 (SD 64.1) days for pedia-
tricians and 75.9 (SD 70.2) days for psychiatrists. A notably
shorter interprescription interval of 70.1 (SD 44.4) days
was found for long-term users.

Persistence with therapy appeared to be related to physi-
cian specialty: the ratio of children and youth who received
more than 6 prescriptions relative to a single prescription
varied with the specialty of the physician responsible for
the child’s or youth’s initial prescription (p < 0.001) and was
significantly higher for psychiatrists than for the other 2
specialty types (p < 0.001).

Interpretation

Rates of prescription of methylphenidate to children and
youth in BC during the 1990s increased more rapidly than
rates in the United States,4 but the 1995 prevalence figures
of 2.5%–3% for US children4 remain considerably higher
than the rate of 1.3% observed in BC. The downturn in
the incidence of children receiving a prescription of
methylphenidate after 1995 observed in BC is intriguing.

Industry data show that this downturn coincides with a
trend toward increased prescription of the psychostimulant
dextroamphetamine (Dorothy Rhodes, Senior Analyst,
IMS HEALTH Canada, Montreal: personal communica-
tion, 2000). Reassuring study findings were as follows: the
age and sex distribution of children who received
methylphenidate were consistent with the literature;4,24–26

there were no major discrepancies in dosage schedules used
across the 3 main prescribing specialties; and there was a
gradual and appropriate devolution of prescribing responsi-
bility from specialists to GPs over the course of therapy.27

Findings that merit further attention are the following: the
relative degree of involvement of primary and specialist
care providers with this clinical population; regional and
socioeconomic discrepancies in the distribution of patients;
continuity of care issues; and interprescription intervals.

We examined grouped data that had not been collected
for purposes of evaluative research. Hence, inferences
about appropriateness of prescribing are not possible at the
individual level, and our findings should be interpreted
with caution overall. However, administrative database
analysis allowed us to identify prescribing trends and prac-
tices that are consistent with other settings and accepted
standards. Our analyses also revealed aspects of practice
that merit further investigation.

The regional variations in the prevalence of
methylphenidate prescription that we observed are consis-
tent with findings from other settings;2,25,28,29 however, the
causes of these variations remain unexplained.30 The com-
bined effects of demographic, social, educational and med-
ical services factors probably play a role. The relation be-
tween methylphenidate use and socioeconomic
disadvantage is also difficult to interpret but may reflect the
association of socioeconomic disadvantage with mental
health problems in general31,32 and conduct disorders in par-
ticular.33,34 Future research should examine whether physi-
cians preferentially use medication over other interventions
when managing ADHD in disadvantaged children and
should ensure that methylphenidate is not used inappropri-
ately to manage aggressive behaviour and conduct disor-
ders in the absence of ADHD.

The number of different physicians who became in-
volved with prescribing to children with more than 1 pre-
scription raises concerns, because continuity of care confers
benefits in the management of chronic conditions.35 In ad-
dition, the transfer of prescribing responsibility from spe-
cialist to GP after just 1 prescription in 18% of cases raises
questions about how adequately the important titration and
stabilization phase was accomplished.

Practice guidelines for the management of ADHD do not
state how frequently follow-up visits should be scheduled or
for how long children should receive methylphenidate.
Given the demonstrated benefits of highly structured titra-
tion and frequent follow-up, however,12,13 the intervals of 3
months between successive prescriptions that we observed
for specialty types other than psychiatry seem to be at or be-
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Fig. 4: Number of prescribing physicians by number of pre-
scriptions received.
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yond the upper limits of “best practice.” Most children who
obtain benefit from stimulants require treatment over several
years,36 and close to 80% of children with ADHD respond to
methylphenidate with careful and individualized attention to
dosage and administration.37 Hence, one indicator of quality
of care would be a steeper, rather than flatter, ratio of chil-
dren who persist with therapy rather than receiving a single
prescription only.

In some parts of the world, management of children
with ADHD is considered to require specialist involvement
and, frequently, interdisciplinary collaboration.10,38 This po-
tentially contentious issue remains largely unaddressed in
Canada and the United States, although published guide-
lines for ADHD lay out standards for practice that are ex-
acting and time-consuming.7–11 In addition, medication
management characterized by meticulous titration and
monitoring of medication effects and regular (monthly) fol-
low-up visits has recently been shown to be associated with
better outcomes than routine community-based care, even
when the latter included medication.12,13 Our findings sug-
gest that most GPs in BC have only sporadic exposure to
children and youth with ADHD. Lack of exposure, training
and time within current fee-for-service constraints presents
considerable obstacles to primary care management of
ADHD.6,8 Brief and superficial assessments are likely to
lead to some children and youth receiving inappropriate
prescriptions for methylphenidate or not being referred for
other, appropriate interventions. The extent of GP-
initiated methylphenidate therapy, without evidence of spe-
cialist consultation, is therefore of concern, even consider-
ing that our analyses may have missed a small amount of
specialist care provided outside the fee-for-service system.
However, there will probably never be a sufficient number
of specialists to meet the needs of children and youth with
developmental, behavioural and emotional problems.39

Therefore, health policy should aim to promote innovation
at the level of the health services delivery system, enabling
primary care physicians to provide care to this population
at a level consistent with the expectations of existing prac-
tice guidelines.
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Le JAMC offre un seul prix de 1000 $, catégorie ouverte, pour le meilleur texte présenté à l’édition 2001 du
concours de rédaction du JAMC. Nous accueillons avec plaisir la participation des médecins, des étudiants,
des résidents et des non-médecins. Nous sommes à la recherche de dissertations d’au plus 2000 mots qui
présentent des réflexions sur des sujets d’intérêt pour les lecteurs médicaux généraux. 

Le texte primé sera choisi par un comité constitué de membres du conseil de rédaction du JAMC. Les juges
fonderont leur décision sur l’originalité de la réflexion et la qualité du texte. Le manuscrit primé doit pouvoir
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de ne pas décerner de prix. Nous encourageons les participants éventuels à lire la description des lauréats de
l’édition 2000 du Prix de rédaction dans notre numéro du 26 juin 2001. 
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leur manuscrit à l’édition 2001 du Prix de rédaction du JAMC. Nous accepterons les documents présentés par
courrier (JAMC, 1867 promenade Alta Vista, Ottawa ON  K1G 3Y6) télécopieur (613 565-5471) ou courriel
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